mosomal abnormalities and various indications of prenatal diagnosis during pregnancy.
Materials and Methods

Subjects
A total of 4206 pregnant women with indications of prenatal diagnosis came to Genetic laboratory and prenatal diagnosis center of Women & Children's Health Care Hospital of Linyi, China form January 2016 to December 2017. They were performed amniocentesis under informed consent. The indications of prenatal diagnostic include: advanced maternal age, high-risk serological screening, abnormal non-invasive prenatal DNA test, ultrasonographic abnormal indications, paternal/maternal carrying chromosome abnormality, a history of intrauterine fetal death or aborted fetuses. The maternal age was range from 15 to 49 yr and the gestational week was range from 16 to 31weeks.
Methods
Detailed genetic counseling and informed consent was performed on pregnant women before amniocentesis. Amniocentesis was performed aseptically under the guidance of ultrasonography. Twenty milliliter of amniotic fluid was collected and centrifuged at 1500 r/min for 10 minutes. The supernatant was discarded after centrifugation, leaving about 1-2 ml of cell suspension. Added 5 ml of amniocyte culture medium (Gibco, USA and Israel) and grew in an incubator at 37 °C and 5% CO2 for 9 to 10 days. Cell growth was monitored daily. The amniotic fluid cells were harvested when multiple clones with numerous metaphase cells were observed under an inverted microscope. Conventional G banding was performed and then scanned by Leica GLS120 Automated Nuclear Scanning System. Twenty chromosome karyotypes were counted and 5 karyotypes were analyzed by two doctors according to the ISCN 2009 standard. Lymphocyte karyotype analysis of the couples is recommended if the chromosome structure is abnormal.
Results
The classification and detection rate of abnormal karyotypes
Overall, 4191 amniotic fluid specimens were successfully extracted and cultured among 4206 cases and the success rate was 99.64%. Fifteen cases had failed to culture because of low amniotic fluid volume and turbid amniotic fluid. A total of 358 chromosomal abnormalities were detected in 4191 fetuses and the detection rate was 8 Table 3 ).
The distribution of the indications of prenatal diagnosis in chromosomal abnormalities
Advanced age and serological screening were the main indications of prenatal diagnosis in 358 chromosomal abnormalities. Autosomal aneuploidy was the most common in advanced maternal age. The pregnant women with advanced age reached 71.68% (124/173) and 70.58% (36/51) in 173 cases with 21-trisomy and 51cases with 18-trisomy respectively. Sex chromosome abnormalities were concentrated in non-invasive prenatal DNA group (18/38, 47.37%), followed by advanced age (9/38, 23.68%). Ten familial and 1 de novo abnormalities were found in parents of 14 cases of balanced translocation fetuses, the rest of 3cases followed failure. Three cases complicated with 21-trisomy syndrome were advised termination of pregnancy in 16 Robertsonian translocation fetuses, others were familial inheritance. One case of inversion was inherited from the fetus' mother, and 1 was de novo inversion, the rest was followed failure. According to the traditional cytogenetics, it was considered that balanced structural chromosomal rearrangements without involving the missing of genes do not cause clinical symptoms generally, so it was advised to continue the pregnancy (5) . However, the couples should be informed the possible risk of infertility in adulthood. Four cases in 5 unbalanced structural rearrangements accepted the further test of chromosome microarray analysis (CMA). The results showed that 46,X,del (18) (p11.2) had a 14.9 Mb fragment loss in p11.32p11.21 region. 46,X,del (X) (q21) was detected a 67Mb fragment loss in q21.31q28 region of the X chromosome, and a duplication of 24.3 Mb fragment was present in q42.11q44 region of chromosome 1, all of which suggested intellectual disability and global development delay of fetuses. 46, X, del (X) (q21) also have clinical manifestations of Turner syndrome. The CMA of the terminal of short arm of chromosome 12 showed a13.9Mb duplication in q22.1q23 region of chromosome 18 and a 1.2 Mb deletion in p13.33 region of chromosome 12, which suggested an unbalanced translocation of chromosome 12 and 18. Duplicated segment of chromosome 18 may cause intellectual disability, global development delay, and abnormal facial shape. Segment 12 deletions are associated with neurological disorders. It's generally acknowledged that there were deletions or duplications of the genes in unbalanced structural rearrangements. It was advised to terminate the pregnancy and perform the prenatal diagnosis at the next pregnancy.
In our study, 38 cases of chromosome polymorphisms were found in 358, including 15 cases of pericentric inversion of chromosome 9, 16 cases of increasing in length of the heterochromatin on the centromere and satellite of D/G group (13/14/15/21/22) chromosome, 7 cases of increasing in length of the heterochromatin on the long arm of a chromosome1/ 16, which were considered normal variations and believed that there were no obvious clinical phenotypic effects generally (6) . The pericentric inversion of chromosome 9 is a relatively common chromosome structure variation and occurs in 0.82% of the population (5). The incidence of chromosome 9 inversion was detected 0.36% in our study, which was similar with detection rate of 0.55% (7) . Chromosome mosaicism refers to the presence of two or more different karyotypes in the same body. Mosaicism can be divided into true mosaicism and pseudo-mosaicism. Pseudo-mosaicism and maternal blood contamination can be excluded by chromosome examination of umbilical cord blood. In this study, 11 cases of mosaicism were detected, of which 7 cases had induced labor and 2 cases agreed to perform umbilical cord blood tests and the results showed normal karyotype and 2 cases followed up loss. Advanced age and high risk of serological screening were the main indications for genetic amniocentesis in 358 chromosomal abnormalities. The risk of fetal chromosomal diseases increased because of the maternal ovum aging and chromosome non-segregation of pregnant women with advanced age (8 
Conclusion
Karyotype analysis of amniotic fluid is an important approach to prevent the birth of fetuses with chromosomal disease. Our results highlight the importance of cytogenetic studies in patients with indications of prenatal diagnosis, since an abnormal finding not only provides the option of termination or continuation of the pregnancy, but also constitutes a basis for genetic counseling.
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